Polypharmacy was first described in the psychiatric literature in 1969.
The National Institute for Health and Clinical Excellence (NICE) has produced algorithms for the use of antipsychotics in schizophrenia. 7 The guidance states that in a first presentation, concurrent antipsychotics should not be prescribed except to cover short change-over periods (i.e. cross-tapering) and recommends that a second antipsychotic could be 'cautiously' trialled in combination with clozapine in patients whose disorder is truly 'treatment resistant', following an inadequate response to adequate trials of initial antipsychotics and also clozapine. It is only in these specific clinical settings that NICE suggests dual antipsychotic prescription should occur. However, antipsychotic polypharmacy prescription may occur in other clinical scenarios. When clinicians aim to switch their patients from one antipsychotic to another by cross-tapering, the switch may never be fully completed as symptoms stabilise or improve. This leads to reluctance on the part of clinician or patient to complete the switch and may postpone the completion of the switch indefinitely, leading to long-term antipsychotic polypharmacy.
Clinicians sometimes prescribe antipsychotic doses close to or beyond that defined as maximum by the UK British National Formulary (BNF). 8 When this occurs, highdose monitoring protocols are recommended. 9 Good clinical practice suggests that we avoid high-dose prescribing in order to minimise side-effects. For this reason, clinicians may trial more than one antipsychotic at lower doses, leading once again to long-term antipsychotic polypharmacy. However, polypharmacy may in itself unwittingly result in high total dose prescribing. An audit carried out by the Prescribing Observatory for Mental Health found that 80% of patients prescribed combined antipsychotics, including those prescribed them on an 'as required' basis, had a total dose above the recommended limits by the BNF. 10 It is unclear if this incidence of high total dose prescribing within polypharmacy use is representative of current practice.
Another possible route to antipsychotic polypharmacy is that 'stable' patients with psychosis, receiving long-term antipsychotic monotherapy, may develop an acute exacerbation of psychotic symptoms, or worsening of agitation or insomnia and be prescribed an additional antipsychotic on an 'as required' or short-term basis. However, such shortterm or 'as required' prescriptions may develop into medium-or long-term adjuvant treatments, particularly if considered successful in the short term. A natural reluctance to risk a recurrence of symptoms tends to perpetuate this situation and ultimately results in long-term antipsychotic polypharmacy.
Evidence of efficacy
There are only a small number of randomised controlled trials comparing monotherapy with polypharmacy. Some studies have shown improvements in symptoms with polypharmacy. One such trial compared clozapine with combination clozapine and risperidone in the management of severe treatment-resistant schizophrenia. Forty patients were studied over a 12-week period and an improvement in negative and positive symptoms of schizophrenia without increased rates of agranulocytosis, weight gain or seizures was seen. The authors concluded that the 'combination appeared to be safe and well tolerated' while also 'improving the overall symptoms -both the positive and negative'.
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They recognised that the study was limited by its small size and short duration. A further study in treatment-resistant schizophrenia examined the combination of sulpiride and clozapine and again showed a benefit of dual therapy in a small subgroup of patients. 12 This study was also of short duration (10 weeks), and although there was no increase in extrapyramidal side-effects in the subgroup receiving dual therapy, problems with hyperprolactinaemia were noted. However, the rates and severity of hyperprolactinaemia were similar to those seen in studies looking at sulpiride alone, and were therefore not thought to be related to the addition of clozapine.
Conversely, the evidence of efficacy of polypharmacy combinations in treatment-resistant schizophrenia is not all favourable. One study published in 2004 compared olanzapine monotherapy to olanzapine combined with sulpiride and found no significant difference in positive or negative symptoms. 13 Interestingly, the patients receiving dual therapy showed improvement in terms of depressive symptoms as measured by the Hamilton Rating Scale for Depression. Other studies examining the combination of risperidone and clozapine showed no significant improvement in positive or negative symptoms, 14, 15 but did show increased rates of sedation, akathisia, hyperprolactinaemia and elevated fasting blood glucose. 16 A further study looking at combination typical and atypical antipsychotic prescription found that there was little evidence of an improvement in outcome and there was a significant increase in adverse effect burden. 17 Another study found that use of more than one antipsychotic was associated with an increased incidence of metabolic syndrome, although the increased incidence could not be solely related to antipsychotic usage and was also linked to clinical and demographic factors. 18 These studies have all added to the uncertainty regarding the efficacy of antipsychotic polypharmacy, and the BNF states that the 'prescribing of more that one antipsychotic at the same time is not recommended and may constitute a hazard'. 8 A further complication when considering antipsychotic polypharmacy is that the combinations used by clinicians are highly varied. This makes direct comparison between polypharmacy groups and monotherapy groups difficult because often the number of individuals on the same combination regimens are small. The fact that polypharmacy combinations are not consistent means that when considering a 'polypharmacy' group the drug regimen is usually not standardised and so direct comparison is fundamentally flawed. Given the large number of antipsychotics that are available for prescription, the possibilities for combination prescriptions are vast and the number of trials that would be required to examine the efficacy of all possible combinations would be innumerable.
One possible route to overcome this problem would be to categorise patients on antipsychotic polypharmacy furtherfor example into those taking two atypical agents and those taking a typical and an atypical. Interestingly, one such study looked at this and found that 36% of patients were prescribed two atypical antipsychotics, whereas the remainder (64%) received an atypical and a typical antipsychotic. 19 An audit carried out by the Prescribing Observatory for Mental Health found that 74% of people prescribed more than one antipsychotic were prescribed an atypical in combination with a typical drug. 10 These findings point to the possibility that combination of a typical and an atypical antipsychotic may be the preferred polypharmacy practice.
Many experts have suggested that it would be beneficial to 'define' a more manageable number of combination therapies, which would benefit from further investigation, with some suggesting a pharmacological approach to designing combination therapy -for instance adding a stronger dopamine receptor antagonist for those who continue to experience problematic positive symptoms. 20 Gibson et al examined possible antipsychotic combinations which could be beneficial based upon pharmacological factors and named four potentially beneficial combinations, namely clozapine plus olanzapine, aripiprazole plus quetiapine, quetiapine plus olanzapine, and aripiprazole plus loxapine. 16 These combinations are thought to have a more potent effect on the D 2 receptor than would be seen with each drug used in isolation, thus in theory improving the symptoms of schizophrenia. Other experts suggest that owing to our limited understanding of both the pathology of schizophrenia and antipsychotic pharmacology it would be beneficial to identify patients who are already receiving combination antipsychotic therapy and are doing well, and use these combinations as a baseline for randomisation.
Many authors have reviewed the literature regarding the practice of polypharmacy and have generally concluded that 'except in cases where an individual has failed to respond to adequate trial of monotherapies including clozapine, antipsychotic polypharmacy has little support in the medical literature', 16 and the NICE guidelines reflect this. However, NICE does recognise that there 'are circumstances where patients and clinicians serendipitously hit upon effective combinations'. 7 Therefore, polypharmacy should only be considered after a failed period of monotherapy (this would usually encompass a failed trial of clozapine). Interestingly, one study examined previous clozapine prescription in those on polypharmacy and surprisingly found that only 4% had been given a trial of clozapine before being commenced on polypharmacy. 21 This finding, although not reproduced elsewhere in the literature, suggests that polypharmacy is being considered earlier in a patient's management plan than expected and that it is not being reserved for truly treatment-resistant cases.
Mortality and morbidity
There has long been recognition of the increased mortality associated with schizophrenia, with some studies estimating a relative overall mortality twice that of the general population. 22 The aetiological basis of this is poorly understood and is not explained by increased suicide rates. Individuals with a diagnosis of schizophrenia are at higher risk of cardiovascular morbidity and mortality than those in the general population. 23 People with schizophrenia also have higher rates of new-onset diabetes compared with a general population control group. 24 Initial studies mainly concentrated on the increased risks of these individuals with regard to physical disease leading to so-called 'natural deaths'. This was thought to be partly explained by dietary and lifestyle factors -heavy smoking, obesity, excess alcohol intake, high systolic and diastolic blood pressure, low levels of exercise and low levels of education.
Another possible reason behind the higher mortality rates seen in people with schizophrenia is the antipsychotic medications themselves. Concerns regarding antipsychotic use and its association with sudden, unexpected death have long been recognised, with prolongation of the QT c interval and the risk of torsade de pointes a well-recognised phenomenon. The increased risk of sudden cardiac death has long been associated with typical antipsychotics; however, a recent study has confirmed that this increased risk is also seen with atypical drugs. 25 Interestingly, the risk of death increased with increasing dose of antipsychotic (whether typical or atypical). The study concluded that 'current users of typical and atypical antipsychotic drugs had a similar dose-related incidence of increased cardiac death'. 25 This finding will lead to further debate regarding the safety of antipsychotics and indeed the practice of high-dose prescribing.
The positive impact of long-term antipsychotic use on survival is relatively neglected. Tiihonen et al found that mortality rates in people with schizophrenia who were not prescribed antipsychotics were ten times higher than in those prescribed antipsychotics. 26 Their study found that patients who were prescribed any antipsychotic drug had decreased mortality compared with the 'no treatment' group. Interestingly, no difference in the reduction in mortality demonstrated was seen within the individual drugs prescribed. This study subsequently concluded that one possible route to reducing mortality among young people with schizophrenia would be to target patients who did not renew their prescriptions.
Other studies have considered the complex relationship between antipsychotic use and mortality: Enger et al suggested that 'cardiovascular risk was inversely associated with intensity of use of antipsychotic drugs', 27 i.e. that the mortality may not be a direct result of the antipsychotic. However, Bralet et al suggested that there was a relationship between mortality and the dose of antipsychotics prescribed, with increased mortality seen in patients prescribed higher doses. 28 However, this finding was only seen in male patients.
As polypharmacy is becoming more widespread, concerns regarding its safety have been raised. Other concerns, including increased rates of side-effects, pharmacokinetic interactions, reduced adherence to complex medication regimens and increased cost, have also been raised. Difficulties also arise regarding dose adjustments that are required depending on response and side-effects. 29 More importantly, the long-term effects of antipsychotic polypharmacy have not yet been fully studied and so this too is an area of growing concern. Waddington et al found that 'the greater the maximum number of antipsychotics given concurrently, the shorter was patient survival'. 23 A more recent study added support to Waddington's findings by demonstrating 'a graded relationship between the number of neuroleptics prescribed and mortality of those with schizophrenia'; 30 in fact, they found that 'those prescribed three antipsychotics simultaneously were twice as likely to die as those who were prescribed only one'. 30 This study added that this finding 'could not be explained by coexistent somatic disease or other risk factors known for premature death'. 30 These findings have added to the growing physical health concerns regarding antipsychotic polypharmacy.
Management
There are recommendations (both biochemical and electrocardiographic) on monitoring protocols for patients who are prescribed high-dose antipsychotic therapy. 9 However, despite the common occurrence of antipsychotic polypharmacy, there is no guidance regarding monitoring protocols for these patients. In clinical practice, the guidelines for high-dose prescribing are sometimes extrapolated to cases in which more than one antipsychotic is used or where psychotropic combinations with potential cardiac interactions might occur.
There is a lack of guidance on what to do when faced with patients who are taking more than one antipsychotic, in terms of dose reduction or switching. In clinical practice, this often occurs in patients who have been in continuing care mental health units for long periods. The risk of continuing to expose such individuals to the increased morbidity and mortality of antipsychotic polypharmacy v. the potential deterioration in mental health from reverting to monotherapy or even dose reduction needs to be considered by psychiatrists, and presents a clinical conundrum.
To counteract the increasing trend in polypharmacy prescribing in the face of inconclusive evidence, Suzuki et al examined switching from such antipsychotic use to monotherapy. 31 Individuals were often taking three antipsychotic medications and had been doing so for more than 6 months. Of the 44 patients included in the study, 22 (50%) were successfully converted to monotherapy without detriment to their mental health. A further 10 patients deteriorated following monotherapy, therefore adjuvant antipsychotics were required, albeit at lower doses. The authors concluded that most cases of multiple antipsychotic use were avoidable and recommended that polypharmacy 'should not be overused and should be the exception, to be used when other therapeutic options have failed'. 31 Suzuki et al also studied patients receiving high-dose antipsychotic polypharmacy without improvement in their symptoms who were switched to second-generation (atypical) antipsychotic monotherapy. 32 Of the 25 individuals recruited into the study, 23 were successfully switched to monotherapy with no detriment to their mental health at the end-point of the study (12 weeks after completion of their switch) and the vast majority showed an improvement in their Global Assessment of Functioning score.
A third study from Japan examined switching 23 patients with schizophrenia who had been taking high doses of multiple antipsychotic drugs to a single atypical antipsychotic regimen; 18 patients developed 36 episodes of psychotic exacerbations during switching, but nevertheless 20 patients were successfully switched. 33 Another study examined rationalising medication in patients who were on combination oral and depot antipsychotics to a single depot antipsychotic. 34 This study found that switching from polypharmacy to a single, equivalent dose of depot medication alone was associated with 'unacceptable high rates of relapse'. The reasons for this were unclear; however, the authors suggested that it might be due to the 'unique pharmacokinetics of these drugs or subtle qualitative differences between them' and concluded that 'caution is necessary whenever attempts are made to rationalise polypharmacy in schizophrenic patients'. 34 These studies have limitations in terms of sample size and study duration and show a mixed picture in the effectiveness of switching from polypharmacy to monotherapy; nevertheless, they are examples of the few articles available in the literature and may provide a potentially useful model for future studies.
Discussion
Antipsychotic polypharmacy is a relatively common and growing practice. The evidence base for its use is strongest in severe treatment-resistant schizophrenia, and although it is applied in other clinical settings the evidence of benefit in these patients is less clear. The possible combinations of antipsychotic drug regimens are innumerable and so a guideline similar to the one seen in the report by Gibson et al regarding the more studied combinations would be beneficial to aid physician prescribing. 16 This would help consolidate our understanding of combination therapy and allow a more pragmatic approach to research. Given the unclear evidence underlying polypharmacy, we suggest a number of factors that may be useful to consider.
Recommendations
When antipsychotic polypharmacy is employed, detailed notes of why it is required should be recorded, incorporating the mechanism of how this came about, the relative benefits in terms of clinical improvement seen or anticipated and the potential harm to the patient. The notes should include a record of discussion of the patient's understanding of the potential risks and benefits and the patient's views on this. In individuals who are compelled to take antipsychotic medication (usually under the auspices of mental health legislation), antipsychotic polypharmacy should be avoided to optimise adherence. The need for detailed discussions and recording is as important in patients compelled to take treatment. In the UK, a system exists for designated medical practitioners to offer a second or independent opinion on the medication treatment plan proposed by the patient's own psychiatrist.
Individuals prescribed polypharmacy should undergo rigorous physical health checks including monitoring of body mass index and blood pressure both prior to commencement of polypharmacy and during its use. Electrocardiographic monitoring, fasting lipid and glucose profiles and liver function tests should be undertaken, and any abnormalities should be rigorously acted upon.
All cases of polypharmacy should be reviewed periodically to ensure that the use of clozapine has been considered. If clozapine has been considered and discounted, there should be documented reasons as to why this is the case. There should also be documented evidence of failure to achieve disease remission with adequate trials of a range of single drugs.
When switching from one antipsychotic to another, it is important to review that the changeover has been completed and not abandoned in the middle of a crosstaper. Cross-tapering is an important mechanism of antipsychotic polypharmacy and as such polypharmacy is possible to avoid by routinely reviewing and completing the intended switch from one antipsychotic to another.
Small dose increments of the additional antipsychotic should be undertaken in a logical and cautious approach. Consideration of potential interactions with the first antipsychotic and with other psychotropic and nonpsychotropic drugs should be borne in mind. Ideally, the total dose should be kept below 100% of the daily defined maximum dosages, for example BNF-defined daily dosage limits.
Switching from polypharmacy back to monotherapy is possible and should be kept under consideration. Reasons for and against reverting to monotherapy should be recorded. Monotherapy should be reinstated with caution and patients should be monitored closely for signs of relapse. Completion of a switch to monotherapy may not be possible; however, good clinical practice dictates that we regularly review and minimise the potential harm from the excessive use of antipsychotic polypharmacy.
Although the long-term effects of polypharmacy prescription are currently unknown, it is a relatively common practice. It would appear that the current clinician polypharmacy preference is the combination of a typical with an atypical antipsychotic. The evidence behind polypharmacy prescribing appears to be weighted towards increased rates of mortality proportionally related to number of antipsychotics used. Despite this, the use of polypharmacy is common, suggesting the need to investigate further the worrying relationship between its use and mortality. It is clear that until firm evidence regarding antipsychotic polypharmacy prescription is established it will remain more art than science.
